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washed, even for a short distance down every inclined 
surface, or is repeatedly blown in one direction, a 
great effect will be produced in the course of ages. It 
was found by measurements and calculations that on a 
surface, with a mean inclination of 9° 26, 2.4 cubic 
inches of earth which had been ejected by worms 
crossed, in the course of a year, a horizontal line one 
yard in length; so that 240 cubic inches would cross a 
line 100 yards in length. This latter amount in a 
damp state would weigh eleven and a hal! pounds. 
Thus a considerable weight of earth is continually 
moving down each side of every valley and will in time 
reach its bed. Finally this earth will be transported by 
the streams 110wing in the valleys into the ocean, the 
great receptacle for all matter denuded from the land. 
It is known from the amount of sediment annually 
delivered into the sea by the Mississippo, that its enuf­
mous drainage-area must on an average be lowered 
.00263 of an inch each year; and this would sufiice in 
four and a half million years to lower the whole drain· 
age-area to the level of the sea-shore. So that, If a 
small fraction of the layer of fine earth .2 of an inch 
in thickness, which is annually brought to the surface 
by worms, is carried away, a great result cfinnot fail 
to be produced within a period which no geologist con­
siders extremely long" (pp. 307, 308). 
If these earth-worms, which seem to be sufficiently 
anomalous to merit a notice in the present chapter, con­
tinue to thrive and 1i1'!Crea8e, there will be no need to 
doubt Darwin's point about the fact that the fine earth 
annually brought to the surface by worms will be duly 
carried into the common basin of the oceans in due 
time, for it is happelling every day at the present 
time. 
How few people there are, when they accidentally 
crush the life out of an earth-worm under foot, who 
think of such matters-that is, think if these common 
earth-worms persi8t and propagate in sufficient num­
bers, they will ultimatley level the land areas of the 
earth, and to a large extent fill up the basins of all 
the oceans. All the mountains and valleys will be 
eliminated, leveled, and gone forever, and that within 
a far less time than geologists allot to the late Pleisto­
cene or Recent Period, or, in fact, the lapse of time 
actually representing the Recent Period. 
A great many of these different kinds of worms 
(Verme8) are known; the list is being continually 
added to by zoOlogists engaged in that line of biological 
research, and some of the anomalies they present are 
truly fonderful. Even the common earth-worms con­
sidered in the last paragraph belong, by all rights, in 
such a category. We may keep one for months without 
food, and it will not starve provided the requisite 
amount of moisture is supplied it. In a dry atmos­
phere it will perish in a few hours, but may be kept 
under water several days without drowning. Qut your 
specimen of earth-worm in half, and each moiety, if 
properly cared for, will develop the missing organs 
of either half, so that two perfect worms will result. 
Finally, the forepart of one earth-worm may be united 
by its cut or free edges to those of the hind part of 
another similarly divided specimen, and the two will 
grow together, a perfect worm resulting. Such anoma­
lous results are worthy of thought sometimes. 
Starfishes, which are typical invertebrates, belong to 
the Echidnodermata, and most every one is familiar 
with the appearance of the common forms of them. 
Their structure and habits have been closely studied 
by naturalists, and it is needless to say that they pre­
sent many most interesting anomalies. They are re­
markable for their capacity for regeneration, even from 
central disks and a 8ingle arm. This accounts for find­
ing specimens with only three or four rays, and some­
times a small ray interpolated between the original 
ones, missing parts being in various stages of regener­
ation. 
But, as already pointed out, it would be quite out of 
the question to even name the anomalies of the in­
vertebrate animals of the world in a series of articles 
like the present one; only a few striking ones, selected 
from some of the better known groups, have been 
touched upon, and in so doing many, many others have, 
from necessity, been set aside, as the interesting Ooeleu­
rata; the jelly fish; all the curious hydroids and the 
corals; sponges, and scores of other groups, to say 
nothing of the vast hosts of the Protozoa and the 
Infusoria. 
Scientific Glassware 
As the result of numerous experiments it has been 
found that a batch containing 6.5 per cent alumina, 
about 8 per cent zinc oxide, and about 7 per cent boric 
oxide gave a satisfactory glass for scientific purposes, 
provided the silica and alkali were present in the best 
proportions. 
A South Carolina Meteor* 
By Richard H.Sullivan, Meteorologist, Weather Bureau 
Office, Columbia, S. C. 
A REMARKABLE meteoric phenomenon was witnessed 
throughout South Carolina and portions of adjacent 
States between 7 :20 and 7:42 p. m., Eastern Standard 
(75th Mer.) Time, on April 23, 1918. 
The meteor came out of the firmament from the north 
like a l1ash of lightning, and exploded with three dis­
tinct prongs of light like an immense skyrocket. It 
cast a noticeable glare on the twilight, and left a cloud 
of whitish-gray smoke or cosmic dust suspended aloft 
similar in many respects to a cloud from a shrapnel 
shell or aerial dynamite bomb. The position of the 
meteor at the time of explosion, as closely as could be 
ascertained, was as follows: As viewed from Char­
lotte, N. C., altitude 65°, azimuth 60° ; Charleston, S. C., 
altitude 10°, azimuth 155°; Columbia, S. C., altitude 
30°, azimuth 172°. 
The cosmic cloud apparently remained stationary for 
22 minutes, and during this period the wind velocity 
at the earth's surface ranged from 8 to 10 miles per 
hour from the southwest. After the explosion the length 
of the cioud' appeared to be about twice the apparent 
diameter of the full moon, and its width about half its 
length. Its position in the sky appeared to be east 
and west, and it was so high that rel1ections from 
the far-set sun were very pronounced, particularly on 
two of the denser portions of the dissipating dust. The 
cloud disintegrated into several parts, and spread out 
laterally and downward toward the east and west. 
Apparently it did not come fully under the inl1uence of 
the forward movement of the atmosphere until about 
nine minutes after the explOsion, and this would indi­
cate a very thin, rarefied condition aloft. 
Reports of detonations from the explosion, covering 
many points in the central and northern parts of the 
State, range from 1 to 10 minutes after the phenome­
non was observed, with an average of about 3 minutes. 
Several observers reported two or three distinct explo­
sive sounds, resembling distant thunder. 
Observations indicate that the explosion of the me­
teor occurred over a point in southeastern Cherokee 
County, somewhat to the southward of the village of 
Wilkinsville, possibly near the junction of Gilkins and 
Thickety Creeks. 
NOTE. 
In his complete report of this meteor, Mr. Sullivan 
presents a large amount of data, including more than a 
hundred observations of its direction, and it few fairly 
accurate azimuth readings, as already noted. These 
all agree very closely in locating the section of the 
country above which the meteor appeared. Unfortu­
nately no instrumental, and only a few eye observations, 
of altitude angles were obtained, and among these 
there is considerable discrepancy. Probably the most 
complete and reliable record of the movement of the 
meteor cloud was made by Mr. J. W. Ruff, industrial 
power engineer of the Charleston Consolidated Railway 
& Lighting Co. His observations were made by eye, 
but were later verified by a transit, using certain ob­
jects, such as trees, house tops, etc., as references. 
These readings, and some that have been furnished by 
other observers, indicate that at the time of explosion 
the meteor was at an altitude of practically 95 kilo­
meters. Soon after this time the cloud was aparently 
about 2 kilometers long and 1 kilometer wide. 
There seems to have been some conflict of opinion as 
to whether the cloud actually moved or not; but at the 
height computed above even a considerable movement 
might take place without being noticed, unless the 
observer was using an instrument. Summarizing the 
collected data, and giving greatest weight to that fur­
nished by Mr. Ruff, it is evident that the cloud had a 
very marked eastward movement, averaging during its 
visibility about 250 kilometers per hour. The lower 
portion moved more rapidly than the upper, the dif­
ference in velocity being about 5 kilometers per hour 
for each change in altitude of 1 kilometer. At the time 
o fdisappearance the cloud was about 1 kilometer long 
and less than half as wide, with a depth of about 7 
kilometers. During its visibility the denser portions 
settled about 8 kilometers and the lighter portions but 
a few kilometers, showing that, even at that height, the 
light particles were held practically in suspension by 
the rarefied air. Its final disappearance was probably 
due to its dissipation and to the passing above it of 
the rays of the far-set sun. 
Meteoric observations are of value to the meteorolo­
gist chiel1y because they furnish information concern­
ing the height of the atmosphere and the direction and 
velocity of motion of the air at great altitudes. The 
successful reduction and practical use of such obser­
vations depend upon the accuracy and number of ob-
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servations of the altitude and azimuth angles. The 
altitude angle, preferably measured with an instru­
ment, or at least checked by an instrument, is of prime 
importance. The angle should be read at some definite 
time or times, for example, at first and last appearance, 
or at some definite point in the meteor's path. If the 
meteor leaves. a visible trail or cloud it is very desira­
ble to have as many successive readings of its altitude 
and azimuth angles as possible, so that its movement 
may be accurately plotted. 
In collecting data on such a phenomenon a scheme 
similar to the one used by Mr. Sullivan seems worthy 
of adoption. It consists in arranging the information 
gathered from all sources in tabular form under the 
following headings: 
1. Position of the observer. 
2. Altitude and azimuth readings (also whether by 
eye or instrument.) 
3. Time of occurrence, or of appearance and disap-
pearance. 
4. Brief description of phenomenon. 
5. Accompanying phenomena, and any other notes. 
6. Name of observer. 
If the phenomenon attracts considerable attention, 
enough entries under each of these headings can prob­
ably be obtained so that their reduction will add ma­
terially to our knowledge of the movements of the 
atmosphere at heights where observations by any other 
means are impossible.-IV. S. Oloud. 
Estimating Intelligence 
THERE is a general belief that it is a relatively easy 
prob'tem to estimate a person's intelligence by looking 
at him; and teachers, physicians and employers are often 
compelled to make judgments as to the intelligence of a 
given person with no more data than can be obtained 
from a rapid survey of his appearance; hence such 
phrases as "he looks bright" or "he looks stupid." 
Even in the law courts rough estimations of intelligence 
are sometimes required. In the Psychological Review 
(Vol. XXV, No.4), Mr. R. Pinter gives the results of an 
investigation he made for the purpose of testing the 
trustworthiness of these judgments. The author chose 
12 photographs of children varying in intelligence from 
proved feeble-mindedness to unusually great ability, 
and asked groups of people to arrange the photographs 
in order of merit for intelligence. His groups consisted 
of physicians, psychologists, teachers and miscellaneous 
people. He found that the group of psychologists was 
the most nearly correct, but that on the judgment of 
no one group or of no one person could any reliance be 
placed. Several observers were consciously influenced 
by children of their acquaintance whom a photograph 
happened to resemble, and irrelevant trivialities quite 
frequently biased the observer's judgment. The author 
concludes that, although perhaps a living person would 
be easier to judge than a photograph, nevertheless, these 
haphazard judgments are too untrustworthy.to be of 
practical value; and that, whether the observer be a 
teacher, physician, or employer, it would be better to 
use objective standards, and he recommends that the 
use of mental tests should be considerably extended.­
Nature, 
Couch Grass as Malt-Adjunct in Brewing 
IT has been proposed in Germany to utilize the rhiz­
ome of couch grass (Triticum repens) as brewing adjunct, 
in view of the present scarcity of malt. The dried 
rhizome yields about 20per cent of extract, derived chiefly 
from a reserve carbohydrate, triticin, which forms 
hevulose on hydrolysis. The practical difficulties attend­
ing its use in brewing are very great, for it is a very bulky 
material and requires 10 to 15 times its weight of wat",r in 
mashing. Mashed alone, it was found to produce worts 
dirty red in color and not altogether pleasant in odor and 
flavor. These worts developed a peculiar odor during 
fermentation and the corresponding beers became un­
drinkable after storage . -Note in J. Soc. Chem. Ind. in an 
article by F. Koritschoner in Chem. Zeit. 
Standard Weights 
A lillCENT publcation issued by the Bureau of Stan­
dards of considerable interest and value is entitled 
The Design and Test of Standards of Mass (Circular 
No. 3), copies of which may be obtained from the 
Bureau. 
This circular treats of the types of weights used as 
standards of mass and of their design, test, and ad­
justment. Information is given relating to the man­
ner of using weights, and complete routine for their 
verification, test and intercomparison is developed. 
Tables facilitating the comparison of tolerance and 
precision of corrections, and the computation of cor­
rections, are included. 
